CONTEXT AND OBJECTIVE: Chronic diseases are the main cause of death among adults and are responsible for most outpatient and hospital care expenses in Brazil. The objective here was to determine the prevalence of hypertension and diabetes and to analyze the associations with risk and protection factors among adults. DESIGN AND LOCAL: Cross-sectional study in a state capital in northeastern Brazil. METHODS: Data on adults of both sexes aged ≥ 45 years who were interviewed in the Vigitel telephone survey in 2014 were analyzed. Prevalence ratios were estimated using Poisson regression, to identify associated factors. RESULTS: Among women, the prevalence of hypertension was 48.4% and of diabetes, 12.7%; among men, the prevalences were 41.9% and 13.8%, respectively. Multivariate analysis showed that for women, age group ≥ 65 years, overweight, self-assessed poor health and dyslipidemia remained associated with higher prevalence of hypertension. For men, overweight and self-assessed poor health remained associated with higher prevalence of hypertension. Regarding diabetes, in the multivariate model for women, age group 55-64 years, schooling level between zero and four years and no regular consumption of beans remained associated with higher prevalence. For men, age groups 55-64 years and ≥ 65 years and being married or in a stable partnership were associated with higher prevalence of diabetes.
INTRODUCTION
The four major noncommunicable diseases are cardiovascular diseases, diabetes, neoplasms and chronic respiratory diseases. These diseases have several common risk factors, which can be classified as modifiable and non-modifiable. The modifiable risk factors include smoking, abusive consumption of alcoholic beverages, excess body weight, unhealthy eating habits, sedentary lifestyle and metabolic abnormalities such as dyslipidemias. The non-modifiable risk factors are heredity, race, sex and age. 1 The Global Burden of Disease (GBD) 2 study, coordinated by the (DATASUS) 3 showed that diseases of the circulatory and endocrine systems and nutritional and metabolic diseases corresponded, respectively, to proportions of deaths of 27.56% and 7.52%, in comparison with the total number of deaths from all causes. In João Pessoa, the state capital of Paraíba, which was the subject of the present study, data from 2014 also reported by DATASUS 3 showed that diseases of the circulatory and endocrine systems and nutritional and metabolic diseases corresponded, respectively, to proportions of deaths of 27.48% and 6.67%, in comparison with the total number of deaths from all causes.
Diabetes is a highly incapacitating disease that can cause diabetic retinopathy, amputations, nephropathies, cardiovascular and encephalic complications, among other conditions. It can impair individuals' functional capacity, autonomy and quality of life, thus resulting in high social and financial costs for society and for these individuals and their families. 4 Hypertension is considered to be both a chronic disease and a risk factor for other diseases and chronic conditions, such as chronic kidney disease and diabetes, among others. This gives it greater prominence as these individuals' health conditions worsen, thus contributing towards loss of quality of life, early lethality of diseases and high costs for social and healthcare systems. It has a multifactorial nature, with an asymptomatic course in many cases, which means that this diagnosis is neglected and, consequently, so is treatment. In addition, hypertension is highly prevalent in Brazil and in the world, thus representing a great challenge for public health. 5, 6 A study carried out on the adult population of Campinas, 7 state of São Paulo, showed that there were significant differences in the prevalences of risk and protection factors for chronic diseases according to gender. The prevalences of smoking, former smokers, alcohol abuse, overweight, obesity and free-time physical activity were higher among men; among women, healthier eating habits and dyslipidemia were more prevalent.
Chronic diseases are responsible for the greatest proportion of the burden of diseases diagnosed in Brazil and present significant modifiable risk factors. The impact of these diseases and their risk factors varies according to gender and the level of development of the different regions of the country. Moreover, chronic diseases are highly prevalent among people aged 45 years and over.
Because very few studies on hypertension and diabetes have been conducted in João Pessoa, the aims of the present study were to ascertain the prevalence of these diseases and to identify and measure the independent effects of risk and protection factors relating to the presence of previous medical diagnoses of these diseases, as reported by adults in this municipality.
OBJECTIVE
The objectives of this study were to ascertain the prevalence of hypertension and diabetes and to identify the relationships of sociodemographic and behavioral characteristics, food consumption characteristics and health indicators towards the presence of previous medical diagnoses of these two chronic diseases, as reported by adults, stratified according to sex, in a state capital in northeastern Brazil. Adults aged 45 years and over who were living in households in João Pessoa served by at least one landline telephone in the year 2014 were included. During that year, 1,517 adults aged 18 and over living in this city were interviewed as part of the Vigitel survey. 8, 9 Out of this total, 867 interviews were conducted with adults aged 45 years and over, i.e. the target audience of the present study.
METHODS

This
These individuals comprised 566 females (65.28%) and 301 males (34.71%). This sample of 867 adults was weighted according to sex, age and schooling, in accordance with the methodology established for Vigitel, using the "rake" method, [8] [9] [10] [11] thus making the data of this sample representative of the total adult population of this capital. Details of the sampling process and the weighting of Vigitel estimates, along with other details of the methodology used by this system can be seen in other published papers. 8, 9 The electronic questionnaire used at the time of the interviews is available in the annual publication of results from Vigitel. 9 The dependent variables analyzed in this study were the prevalence of hypertension and the prevalence of diabetes, as reported by adults who had previously received these medical diagnoses.
They were defined by the percentages of adults who reported having a prior medical diagnosis as positive answers to the following questions, respectively: "Has any doctor ever told you that you have high blood pressure?"; and "Has any doctor ever told you that you have diabetes?".
The independent variables analyzed in this study were selected based on their importance for determining the total burden of disease, as estimated by the World Health Organization for the Americas region. 12 All the analyses were performed using the Vigitel expansion factor, using the Stata survey procedure version 11 SE. Initially,
Pearson chi-square association tests were performed to verify the existence of a statistical association between the independent variables and outcomes (P ≤ 0.05). Subsequently, the Poisson regression model was used to verify the existence of factors associated with arterial hypertension and diabetes. The variables that presented P ≤ 0.20 in the univariate analysis were considered for introduction into the multivariate model. The magnitudes of the associations found were measured using prevalence ratios (PR) with their respective 95% confidence intervals (95% CI).
RESULTS
Data from 867 adults aged 45 years and over were analyzed.
These comprised 566 women and 301 men, corresponding to 65.28% and 34.72% of the total sample, respectively. Another 271 adults were excluded because they were 18-44 years old. Most of these individuals were between 25-34 years old, had 9 to 11 years of educational attainment and had no health insurance.
Previous medical diagnoses of hypertension and diabetes were reported by 45.8% and 13.1% of the population, respectively, and there were no significant differences between the genders. and among those who were overweight (95% CI: 11.2-20.8).
There was higher prevalence of diabetes among men in the age group of 55-64 years (95% CI: 13.5-39.9); among those who were married or were in a stable partnership (95% CI: 11.8-24.8);
among those who reported being former smokers (95% CI:
12.0-32.1); and among those who were overweight (95% CI: 11.3-25.1) ( Table 1) . Table 3 . Prevalence and prevalence ratios (crude and adjusted) for prior medical diagnosis of diabetes reported by women (n = 566) and men (n = 297), according to sociodemographic, behavioral, food consumption and health indicator variables. João Pessoa, Paraíba, Brazil (2014)
of 5-8 years, which lost their association with the prevalence of diabetes in the adjusted analysis. Replacing meals with snacks remained associated with lower prevalence of diabetes in women.
In the adjusted analysis for men, the age groups of 55-64 years and ≥ 65 years remained independently associated with diabetes, along with being married or in a stable partnership.
DISCUSSION
The results from the present study identified factors associated with hypertension and diabetes in the study population.
For women, hypertension remained associated with the age group ≥ 65 years old and with higher prevalence of overweight, self-rated poor/very poor health and dyslipidemia. For men, hypertension was associated with higher prevalence of overweight and self-rated poor/very poor health. Regarding diabetes, in women, the age group of 55-64 years, educational attainment of 0-4 years and regular non-consumption of beans were associated with higher prevalence of this chronic disease. In men, the age groups of 55-64 years and ≥ 65 years were associated with higher prevalence of diabetes, along with being married or in a stable partnership.
The prevalence of hypertension identified in the present study was greater than that found through the Vigitel survey in João Pessoa (the state capital of Paraiba) in the years 2012 14 and 2013, 15 when the self-reported frequencies of a medical diagnosis of this chronic disease among adults aged ≥ 18 years were 25.7% and 24.4%, respectively. The prevalence of diabetes was similar to that found in a study conducted in Florianópolis, 16 Santa Catarina, Brazil, in which data on elderly people aged ≥ 60 years with self-reported diagnoses of diabetes were evaluated. Moreover, the prevalence of diabetes identified in the present study was also greater than that found through the Vigitel survey in João Pessoa in the years 2012 14 and 2013, 15 when the self-reported frequencies of a medical diagnosis of diabetes among adults were 5.9% and 6.5%, respectively.
In the present study, higher prevalences of hypertension and diabetes occurred with advancing age, in agreement with previous research. Higher prevalence of noncommunicable diseases with advancing age is an expected result because of the characteristics of these diseases and structural and physiological changes that occur in the body during aging. 16, 17 However, it is worth mentioning that, regarding diabetes, there was a slight decrease in prevalence with advancing age. This inverse relation- Self-assessed poor/very poor health was associated with hypertension in both genders. The literature generally indicates that health evaluations are worse among women, since they are the individuals who access healthcare services the most. Thus, women have greater concern for and perception of their health. On the other hand, men tend to self-evaluate their health as poor only in the presence of some disease. 16 In a study carried out by Carvalho et al., 20 the prevalence of self-assessed poor health was significantly higher among individuals with lower educational level, those with chronic disease (hypertension, diabetes or obesity) and women, both in northeastern Brazil and in Portugal.
The present study also showed that dyslipidemia was significantly associated with hypertension among women. There is evidence of a correlation between lipid profile and systemic arterial pressure, as observed in metabolic syndrome. 21 Regarding food and constitutes an important item within healthy food consumption. 25 Some Brazilian studies on populations in the northeastern and southeastern regions have shown that bean consumption has beneficial effects at the population level, through providing protective effects against body weight gain. 26 The present study also found an association between lower schooling level (0-4 years) and higher prevalence of diabetes among women. This was similar to the findings from a study carried out in the city of Viçosa, Minas Gerais, 27 in which higher schooling levels were inversely associated with occurrences of diabetes among 621 elderly individuals aged 60 years and over. Likewise, in a study carried out in the municipality of Triunfo, 28 Regarding marital status, for men, being married or in a stable partnership showed a statistically significant association with occurrences of diabetes. This result was contrary to those of other studies, such as GAZEL, 29 in which reports of non-communicable chronic diseases were more frequent among individuals living alone.
That association seemed to result from greater exposure to behavioral risk factors for chronic diseases among single individuals.
The results from the present study also demonstrated that overweight was a determinant strongly associated with occurrences of hypertension. Other studies on elderly individuals in the municipalities of Marques de Souza (Rio Grande do Sul) 30 and Bauru (São Paulo) 17 and from the Vigitel survey, 31 conducted in all Brazilian state capitals, showed that between 20% and 30% of the prevalence of hypertension could be explained by an association between overweight and increased risk of developing this disease. 31 Some limitations of the present study need to be pointed out.
One limitation to be highlighted relates specifically to the methodology used in the Vigitel system: only individuals living in households that have a landline can be interviewed, which gives rise to the possibility of calibration bias. However, weighting factors through which it is sought through post-stratification to estimate the prevalence taking into account differences in the demographic characteristics of the Vigitel sample in relation to those of the entire population are used. Furthermore, the high response rate achieved through Vigitel contributes to the quality of the data.
Another limitation relates to the use of self-reported data, which can be influenced by individuals' access to medical diagnoses and their understanding of their health condition. The potential for information bias, with overestimation of height and underestimation of weight, cannot be discarded given that Vigitel provides self-reported and unmeasured weight and height. However, validation studies on some Vigitel indicators have been conducted in Brazil, 32, 33 showing agreement between the information reported through Vigitel and the information from household surveys.
Vigitel has the advantage of being a non-invasive method in which it is easy to obtain data, at low cost.
Since Vigitel has a cross-sectional methodological design, it is not possible to establish any temporal cause-and-effect relationship among the associations between outcomes and independent variables. Therefore, it cannot distinguish whether the factors associated with hypertension and diabetes are causes or consequences of illness. However, recognizing the risk factors associated with chronic diseases is essential for identifying groups with specific needs and for guiding public policies, through establishing appropriate monitoring of these risk factors.
A further limitation of the present study relates to its extraction of Vigitel data, in which data from only one Brazilian state capital were separated out. This potentially reduced the statistical power of the tests through decreasing the sample size.
Moreover, only adults aged 45 and over were included, thus hin- 
CONCLUSION
The results obtained confirmed the importance of hypertension and diabetes as a public health problem and identified a list of factors associated with these chronic diseases, among which some would be susceptible to intervention. Thus, this study identified an urgent need for specific interventions in this population, with implementation of healthcare aimed towards minimizing the complications arising from these pathological conditions, as well as preventing the onset of other chronic diseases. These interventions should be conducted in such a way that they allow individuals to discuss issues relating to their chronic conditions and the risk factors involved, while at the same time enabling stimulation and providing conditions that encourage these individuals to adopt healthier lifestyles.
